Extended neuronal protection induced after sublethal ischemia adjacent to the area with delayed neuronal death.
In the present study, we investigated whether neurons adjacent to an ischemic lesion acquire tolerance against subsequent ischemia or not. We initially used unilateral hemispheric ischemia for 3 min in gerbils to produce an ischemic lesion confined to the unilateral CA1 sector, and the presence of tolerance was examined in the adjacent CA3 sector through transient global ischemia by occlusion of both common carotid arteries. Attenuation of neuronal damage was clearly observed in neurons in the CA3 sector adjacent to the ischemic lesion in the CA1 sector. The phenomenon lasted for up to two weeks after the initial hemispheric ischemia, but was no longer present two months later. Reactive astrocytes as identified by the presence of glial fibrillary acidic protein were visible in the CA3 hippocampus four days and two weeks after hemispheric ischemia, but they were scarce two months later. Expression of heat shock protein 72 in the CA3 neurons was observed four days after hemispheric ischemia, but the reaction returned to the control level two weeks later. In conclusion, the present study showed that tolerance in the neurons adjacent to an ischemic lesion could be sustained at least for two weeks, and raised the possibility that reactive astrocytes might contribute to the extended tolerance in neurons.